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Rabies encephalitis
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Abstract: Rabies is an acute infection of the nervous system in
human and animals caused by rabies virus. Transmission usually
occursvia abiteof an infectedanimal; transmissionviaaerosols and
by tissue or organ transplantation are rare. Worldwide, endemic
dog rabies is responsible for the vast majority of human cases, par-
ticularly in Asia and Africa. There are about 60,000 fatal human
cases annually, and almost half are in children. Dog rabies can
become well controlled by mass vaccination of dogs, which has
proved to be very successful in Latin America. However, dog rabies
remains uncontrolled in Asia and Africa. Rabies can be very effec-
tively prevented after recognized exposures in humans by wound
cleansing and active and passive immunizationwith rabies vaccine
and rabies immune globulin, respectively. Human rabies has char-
acteristic clinical features, including hydrophobia, and there are
both encephalitic and paralytic forms of disease with progressive
illness to death. Antemortem diagnostic laboratory tests include
detectionof rabies virusRNA(by reverse transcription -polymerase
chain reaction ampliﬁcation) in saliva or skin biopsies, rabies virus
antigen detection in skin biopsies, and/or detection of neutraliz-
ing anti-rabies virus antibodies in serum and cerebrospinal ﬂuid.
When patients are treated aggressively in critical care units, there
often are cardiac and/or respiratory complications and progres-
sion to multisystem organ dysfunction. Rabies is virtually always
fatal and most survivors have received one or more doses of rabies
vaccine prior to the onset of their clinical illness. There is no estab-
lished effective therapy for rabies. The Milwaukee protocol, which
includes therapeutic coma, lacks a clear scientiﬁc rationale and has
proven to be ineffective and should no longer be used for the man-
agement of human rabies. Our understanding of basic mechanisms
involved in the pathogenesis of rabies are quite limited and have
proven to be an important barrier for the development of novel
therapeutic approaches for the disease. There is recent evidence
that rabies virus induces mitochondrial dysfunction in infected
cells, which results in oxidative stress due to generation of reac-
tive oxygen species and neuronal injury. This advance may lead to
new approaches to the therapy of rabies.
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Abstract: Among different mass spectrometry, matrix-assisted
laser desorption/ionization time-of-ﬂight mass spectrometry
(MALDI-TOF/MS) has become popular in infectious disease
management, infection control and antimicrobial stewardship
especially in the ﬁeld of bacterial and fungal diseases, due to
its simple sample pre-treatment, rapid identiﬁcation of microor-
ganism, and future scope of detecting biomarkers in infectious
diseases, antimicrobial susceptibility testing, epidemiological typ-
ing, microbial virulence factors and its use in the ﬁeld of virology
and parasitology as well. The technique has the potentiality for
point-of-care diagnosis and screening of large number of samples
simultaneously. Many laboratories across globe use this tech-
nique in routine microbiology laboratory due to its efﬁciency
and cost-per-analysis point of view. It outcompetes the classi-
cal microbial identiﬁcation methods. FDA approved both VITEK
MS system (BioMérieux) and MALDI TOF MS Biotyper (Bruker
Daltonics) for microbial identiﬁcation. The identiﬁcation system
requires pure culture (∼108microbial cells) of a single species bac-
teria, mycobacteria or fungi from liquid or solid media. The mixed
microbial species are hard to identify unless the ratio between
the species is not lower than 1:5. For Mycobacteria, Nocardia, and
fungi a cell destruction or extraction step is required. The major-
ity studies reported correct identiﬁcation >95% isolates. However,
for better identiﬁcation, periodic update of database is essential.
Optimization of the distinction of few species still remains prob-
lematic like E. coli and Shigella species. The other applications of
MALDI thatmayhave impact onmanagement of infectious diseases
include antimicrobial susceptibility testing and epidemiological
typing. Antimicrobial susceptibility testing targets a) modiﬁca-
tion and degradation product of antimicrobial after exposure to
microbe, b) proteomic changes in resistant versus susceptible
microbial species, c) shift of protein peak after growth of microbe
in presence of antimicrobials, d) semi-quantitative estimation of
intracellular/extracellular antimicrobials. The techniques require
further standardization before getting regulatory approval. In case
of microbial typing, the technique compares unique isolate peaks,
whereas the identiﬁcation targets universally conserved peaks.
ModiﬁcationofMALDI-TOF like SELDI-TOF (Surface-enhanced laser
desorption) or ESI-MS (Electron spray ionization) are currently
explored for their clinical potential.
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